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(54) Tide: LAYER MATERIAL 




(57) Abstract 

The layer matorial comprises a ceUulose-based oatuially decomposing basic layer (!) and on tc^ it layers (3. 5) of 
pol^ydroxyalcanoatc, such as hydroxybutyric/hydnixy valeric copcriymer (HB/HV). To produce good adhesion. surfKt and barrier properties 
to the product used as a packaging material, dicre is a layer (4, 2) of biodegrad^Ie polylactide (PLA) between the aforesaid layers (3, 5) 
and between these layers and the basic layer (1). 
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1 

LAYER MATERIAL 

The invention relates to a layer material according to the introductory part of the 
accompanying claim 1. 

5 

It is known to make packaging laminates by combining a cellulose-based, 
naturally decomposing basic layer with layers of biodegradable plastic vMch 
improve the tightness of the basic layer. This way total compostability of the 
material in the waste management of the packaging material can be achieved 

10 

From the European application publication 534471, for example, a biodegradable 
laminate used as packaging material is known. This laminate consists of 
polyhydroxybutyrate-based copolymer, more precisely hydroxybutyric- 
hydroxyvaleric copolyester (HB/HV) coextruded together with a polyethylene 
1 5 film on a cellulose-based sheet The polyethylene film is used as an auxiliary film 
in the coextrusion process, and after the process it is pulled of the laminate 
leaving the hydroxybutyric/hydroxyvaleric film attached to the sheet 

The biodegradable polymer in question has good barrier properties (barrier layer 
20 properties) in itself and is therefore a popular laminating agent, and it can be used 
to increase the tightness of cdlidose-based basic materials noticeably. 

In addition, die European application publication 603876 introduces the use of 
hydroxybutyric/hydroxyvaleric copolymer layers as water vapour barrier on both 
25 sides of an oxygen barrier layer of polyvinyl alcohol. The layers are laminated 

either on one side or both with a layer of cellulosic derivative or paper. 

The multi layer structure in question does not provide satisfactory properties. 
Polyvinyl alcohol tends to dissolve in water which makes it difGcult to be used 
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under conditions of considerable humidity. Furthermore, the coextrusion of these 
materials is in practise difficult. And finally, polyvinyl alcohol is poorly 
compostible. in other words it is not biodegradable in the strict sense of the word. 

5 The purpose of this invention is to provide a layer material which exhibits 

improvemaits to the aforementioned properties and which can be used as airtight 
and biodegradable packaging materials. To achieve this purpose, the layer 
material is primarily characterized in what is presented in the characteristic part 
of the accompanying claim 1 . 

10 

The invention combines the excellent properties of polyhydroxyalcanoate and 
polyiactide. 

By using two separate polyhydroxyalcanoate layers, such as polyhydroxybutyric- 
1 5 based layers, particularly hydroxybutyric-hydroxyvaleric copolymer layers, good 
barrier properties can be achieved witii layers of great thinness, even of only 
micrometers thick, when they are combined with polylactic acid, i.e. polyiactide 
(PLA) which improves the processability of the material, Polyiactide exhibits 
good adhesion properties and it does not stick to the surface of the chill roll in 
20 coextrusion which means that also the coextrusion chances of the hydroxybutyric/ 
hydroxyvalcric copolymers are improved, among other things edge weaving is 
reduced and the nucleant can be omitted. 

The use of two separate polyhydroxyalcanoate layers ensures that die microscopic 
25 pinholes which may develop to the layers are not formed at the same spot, which 
improves barrier properties. 

Because of the plastic layer structure described, the gas and grease tightness are 
improved, and better resistance to folding and creasing can be achieved 
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The invention is described in more detail in the following with reference to the 
accompanying drawings in which 

Figure 1 shows a schematic view of the layer material according to the invention, 
5 and 

Figure 2 shows the process for manufacturing the material. 

Figure 1 includes a cellulose-based and naturally decomposing basic layer 1, 
1 0 which gives the product its strength, the basis weight of which may vary within 
the known values for paper and cardboard. Laminated on top of the basic layer 1 
by coextrusion, are the follov^dng layers starting from the basic layer 1: A 
pol>1actide layer 1 (PLA) vAndti attaches the other plastic layers to the basic layer 
by adhesion, a hydroxybutyric/hydroxyvaleric copolymer layer 3 (HB/HV), a 
1 5 polylactide layer 4, a hydroxybutyric/hydroxyvaleric copolymer layer 5 and a 
polyiactide layer 6 yAuch forms the outer layer. As is apparent from the aforesaid, 
all the plastic layers are biodegradable which in this case denotes that their 
polymer structures are naturally such that the polymer chains degrade under 
compost conditions. The layer material can be used as a packaging material for 
20 purposes when the escape of water vapour, oxygen or aroma is wished to be 
prevented, particularly for die packaging of food stuffs, cosmetics and industrial 
chemicals. 

The polylactide layer 4 in the middle also attaches the HB/HV layers 3 and 5, 
25 which act as barrier layers, to each other. 

The HB/ETV layers 3 and 5 can be formed very thin, and their barrier properties as 
separate layers are better than those of a uniform layer of the same total thickness. 
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Due to the aforesaid properties, the HB/HV qualities may be more freely selected. 

The heat-sealing propoties of the outennost PLA layer may be utilized in forming 
food stuff packaging containers or in attaching additional layers to the material. A 
further good property of polylactide is its inexpensiveness. 

By using polylactide (PLA) and HB/HV copolymer together as several separate 
layers (3 layers of PLA and 2 layer of HB/HV), the good adhesion and surface 
properties of the first and the good barrier properties of the latter can be utilized 
efficiently. The plastic layers are usually in contact with the packaged product. It 
is also possible to further add the same layers to the layer material in Fig. 1 so 
that they succeed one another by turns as described. On the other hand, the 
outermost PLA layer 6 can be omitted, in vMch case the layer 5 forms the outer 
layer. This is suitable for liquid packaging containers because of the good water 
resistance of HB/HV or its equivalent If the outer layer is PLA it is suitable to the 
packaging of greasy food stuffs. 

In layers 3 and 5, other polyhydroxyalcanoate may also be used, preferably 
polyhydroxybutyrate (PHB) or its copolymer with another hydroxyalcanoate, 
such as the aforementioned HB/HV. 

The hydroxybutyric/hydroxyvaleric copolymer may be, for example, one with 92 
% of hydroxybutyric units and 8 % of hydroxyvaleric units, which is sold under 
the trade name "BIOPOL" by the Zeneca Ltd The number of hydroxyvaleric units 
in the copolymer may vary, and it may be within, for example, tiie range 1 - 20 p- 

In principle it woidd be possible to replace the layers 3 and 5 witii only one 
polyhydroxyalcanoate layer mentioned above, in which case the structure in Fig. 
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1 would be a three-layer structure. 

The basic layer 1 may be paper used in food stuff packaging containers, 
cardboard or preferably greaseproof paper which has good grease and aroma 
5 tightness, for example 1 00 - 600 s as Linden tightness. The basis weight of the 
basic layer may vary considerably, for example in the range 30 - 500 g/m^. 

Figure 2 shows the principle for manufacturing the layer material. The coextruder 
7 comprises a feed block 8 into which the aforesaid two biodegradable polymer 

10 materials are fed (mariced with letters HB/HV and PLA). The feed block arranges 
the materials into five layers one on top of each other, after which the forming die 
9 spreads them into a film of full-width which is lead into the nip between the 
press roll 10 and the control roll 11, into which nip the material forming the basic 
layer 1 is brought fi^om its own roll. The finished layer material is lead along the 

1 5 surface of the control roll 11 to further processing. In the drawing, a possibility to 

add an additional layer on top of the plastic layer con^rised of lay«-s 2 - 6 is 
marked with a dotted line, the additional layer being preferably also a cellulose- 
based naturally decomposing material- In this case, there could be a thinner paper 
on one side of the plastic layers and a thicker packaging cardboard on the other 

20 side. 
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Claims 

1 . A layer material which comprises a cellulose-based and naturally decomposing 
basic layer (1) and, on top of this basic layer, layers (3, 5) of 
5 polyhydroxyalcanoate, such as hydroxybutyric/hydroxyvaleric copolymer 
(HB/HV), characterized in that between the aforesaid layers (3, 5) and between 
these layers and the basic layer (1) there is a layer (4, 2) of biodegradable 
polylactide (PLA) 

10 2. A layer material according to claim 1, characterized in that on top of the 
outermost polyhydroxyalcanoate layer, such as the 
hydroxybutyric/hydroxyvaleric layer (5), there is also a layer (6) of biodegradable 
polylactide as the outer layw to the plastic layers. 

15 3 . A layer material according to claim 1 or 2, characterized in that the plastic 

layers (2 - 6) are formed on top of the basic layer (1) by coextrusion. 
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